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CASE REPORT
Fracture of the lesser trochanter as a sign 
of undiagnosed tumor disease in adults
Christian Herren*, Christian D. Weber, Miguel Pishnamaz, Thomas Dienstknecht, Philipp Kobbe, 
Frank Hildebrand and Hans‑Christoph Pape
Abstract 
Isolated avulsion fractures of the pelvic ring are rare and occur predominantly in adolescent athletes. Isolated fractures 
of the lesser trochanter are reported to be pathognomic for tumor diseases in adults. We present a case of a female 
patient with an isolated avulsion of the lesser trochanter after treatment by her chiropractor. After staging exami‑
nation, we determine the diagnosis of a left‑sided carcinoma of the mamma. Additional imaging shows multiple 
metastases in liver, spine and pelvis. Palliative therapy has started over the course of time. We suggest, on suspicion of 
a malignant metastatic process, further investigation.
Keywords: Fracture, Lesser trochanter, Metastatic, Tumor disease
© 2015 Herren et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Background
Isolated fractures of the lesser trochanter are uncommon 
and have been reported predominantly in adolescent ath-
letes [1]. This injury is caused by severe impact, usually 
in context of contact sports and following a forceful and 
sudden muscle contraction of the iliopsoas with avulsion 
fracture of the apophysis. In adults, similar mechanism 
may result in muscle sprains [2]. Thus, isolated fractures 
of the lesser trochanter are a rare presentation of hip 
fractures in adults. In the literature, a few case reports 
describe this type of fracture as a sign of metastatic 
tumor diseases [3]. We present a case of a female patient 
with an isolated fracture of the lesser trochanter reveal-
ing the first manifestation of metastatic breast cancer.
Case presentation
A 61-year-old woman, smoker (20 pack years), presented 
in the emergency department of our hospital with sud-
den onset of pain at the right groin after treatment by 
her chiropractor. Furthermore, she complained of mod-
erate low back pain that was the reason for chiropractor 
treatment, started 4  months before. Furthermore, she 
described unexplained weight loss of 5  kg in 4  months. 
Sporadic onset of night sweats was also reported. She had 
no other musculoskeletal or constitutional diseases in her 
medical history. Physical examination showed tenderness 
in the right groin, almost preserved passive mobility of 
the right hip joint in the full range of motion. Psoas sign 
was positive during examination combined with limited 
active range of motion of the right hip joint. In addition, 
rising from a sitting position was extremely painful. Plain 
radiographs of the pelvis revealed an isolated fracture of 
the lesser trochanter with proximal displacement (see 
Figs.  1, 2). Furthermore, CT scans of the pelvis showed 
multiple osteolytic lesions in the pelvic ring (see Figs. 3, 
4, 5).
On suspicion of a malignant process combined with a 
pathological fracture of the right lesser trochanter, hos-
pitalization was decided for additional examination. 
Analgetics (metamizole, paracetamol) and anti-inflam-
matory treatment (ibuprofen) were prescribed with non-
weight-bearing on two crutches. During hospitalization, 
extended clinical examination showed a palpable painless 
mass in the left breast with irregular edges. Sonograpi-
cally, a 1.75–1.14  cm round tumor in the upper inner 
quadrant of the left mamma was further specified. In 
mammography, no other tumor masses were detected. 
Being assessed in Breast Imaging Reporting and Data 
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System (BI-RADS), the tumor was suggested as highly 
malignant. Further, punch biopsy was recommended. 
This showed a poorly differentiated carcinoma (high 
grade, G3); International B-Classification: B5b. The Her2-
receptor status was negative. Progesterone and estro-
gen-receptor analysis resulted in an IRS score of 12 for 
progesterone, and 3 for estrogen.
Thoraco-abdomino-pelvic computerized tomography 
(CT) extension assessment revealed disseminated hepatic 
metastatic spread, multiple skeletal metastases in the pel-
vis, the thoracic and lumbar spine (1st, 2nd, 3rd thoracic 
vertebra and 2nd lumbar vertebra) and older pathologi-
cal fractures of the 5th and 6th rib on the left and right 
thorax. No intrapulmonary process was detected. Finally, 
the tumor was classified as a poorly differentiated carci-
noma (G3) of the left mamma (cT2, cN2, M1 (osseous 
and hepatic)). Blood tests showed a slight leukocytosis 
and moderate elevation of the C-reactive protein. Our 
hospital-internal interdisciplinary tumor committee dis-
cussed the case, and a palliative procedure was decided. 
The initiated palliative procedure consisted of chemo-
therapy with a weekly application of Paclitaxel and Bev-
acizumab. Re-evaluation of the lumbar spine and right 
hip joint has shown no fracture gap of the femoral cor-
tex, except for the fracture of the lesser trochanter. Fur-
thermore, no osteolytic processes have been shown. The 
trabecular structure of the femoral neck was preserved 
and the majority of the lesser trochanter complex was 
intact. According to known published recommendations 
[4], prophylactic stabilization of the right proximal femur 
with an intramedullary nailing system was discussed 
on the basis of possible instability. However, the patient 
refused surgical treatment at this time and decided upon 
conservative treatment. The patient was free of com-
plaints and had no limitation in mobility after a follow-up 
period of 5 months.
Discussion
Isolated fractures of the lesser trochanter in adults are 
uncommon [5, 6]. Most often it is seen as an avulsion 
in adolescent athletes [1]. Forceful traction and sudden 
Figs. 1, 2 X‑ray of the pelvis in AP view shows an isolated lesser 
trochanteric fracture (see red arrows) beside multiple osteolytic 
processes of the pelvis
Fig. 3 CT scan of the right hip and reconstruction in coronary view. 
The red arrow illustrates the avulsion fracture of the lesser trochanter
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distension by the iliopsoas tendon is thought to be the most 
common mechanism [2]. Commonly, affection of the lesser 
trochanter is seen in combination with complex fractures 
of the femoral neck or pertrochanteric area [7]. In the lit-
erature, a few cases of isolated lesser trochanteric fracture 
described a closed relation to an unknown tumor disease. 
First, in 1984, Bertin et  al. presented a case series of 36 
patients with an isolated fracture of the lesser trochanter. 
Of those, four cases were described as a result of secondary 
metastases (follicular adenocarcinoma of the thyroid, islet 
cell pancreatic carcinoma, prostate carcinoma and adeno-
carcinoma of unknown origin), direct trauma history was 
missing. Thus, the authors conclude that a thorough search 
for occult metastatic malignant diseases should be per-
formed in case of atraumatic fractures in adults [8]. In 1998, 
Khoury et  al. presented a case series of three patients. In 
one patient showing a medical history of infiltrative ductal 
of the right mamma, lesser trochanteric fracture was the 
first sign for metastatic disease. In another patient, there 
was no history of a primary tumor and the fracture was the 
first sign of disease [9]. In our case, avulsion of the lesser 
trochanter was the first osseous sign for metastatic disease 
as result of invasive cancer of the breast.
In 2006, James et  al. noted in their case series of 15 
patients that 69 % of these fractures are associated with 
metastatic diseases. Therefore further investigation 
should be made to detect an underlying bone infiltra-
tion [5]. Some authors recommend a magnetic resonance 
imaging (MRI) to estimate the extent of infiltration and 
bone stability [1, 5]. Afra et  al. [10] and Heiney et  al. 
[11] recommend a 99technecium scintigraphy to rule out 
other bone metastases. In our case neither MRI nor scin-
tigraphy was performed, because thoraco-abdomino-pel-
vic CT scans revealed multiple metastases in the skeleton 
and showed a no fracture-threatened bone at the right 
hip joint.
Treatment of these patients depends on the stage of 
primary tumor. In view of the risk of impending femoral 
shaft fracture, prophylactic internal fixation with asso-
ciated palliative treatment of the carcinoma is recom-
mended in most cases [6, 8]. Haentjens et al. [4] showed 
Fig. 4 CT scan of the right trochanter area and reconstruction in axial view. Avulsion fracture of the lesser trochanter (red arrow) and majority of the 
lesser trochanter is intact (yellow arrow)
Fig. 5 CT scan of the pelvis. Multiple osseous metastases of pelvis 
were detected
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in a review of the literature that prophylactic stabiliza-
tion is needed in cases of metastatic involvement of the 
proximal femur combined with an isolated fracture of 
the lesser trochanter. In contrast to this, CT scans in our 
case revealed the known isolated fracture of the lesser 
trochanter, but further osseous metastatic infiltration 
of the trabecular structure was missing; especially the 
weight-bearing cortex of the proximal femur was intact. 
However, prophylactic stabilization can be discussed to 
reduce the risk for impending fracture of the proximal 
femur. The clinical findings have to be discussed with 
the patient and a case-by-case decision has to be made. 
In cases of a controlled primary tumor and single metas-
tases, resection of the lesion and hip replacement is the 
most recommended treatment. According to a publica-
tion by Rouvillain et  al. [3], complete metastasis-resec-
tion and implantation of a femoral megaprosthesis in a 
patient with metastatic lung adenocarcinoma in a stable 
state is an additional treatment possibility.
In general, osseous metastases originate in breast, lung 
or prostate tumors in most cases. The skeleton is the 
third most frequent site for carcinoma spreading after 
the liver and the lung. At this, common carcinomas are 
breast tumors in women and prostate cancers in men. 
In 25–30  % of these cases, skeletal lesions are the first 
sign of metastatic disease [12]. In case of breast cancer, 
bone is the first metastatic site in more than 50  % of 
patients [13]. The most common metastatic locations 
are the whole spine and the proximal femur [14]. There 
is an ongoing discussion about how to treat impending 
pathological fractures of the proximal femur. Surgery is 
the standard of treatment for enhancement of stability in 
those cases. Compared with surgical treatment in cases 
in that a pathological fracture has occurred, prophylac-
tic surgical stabilization improves the patient’s quality 
of life with good outcome. Ward et al. [15] reported that 
the surgical treatment of impending femoral fractures 
yielded better results than the treatment of completed 
fracture, especially in cases of postoperative planned 
radiation. Haentjens et al. [4] recommend internal fixa-
tion in cases of pathological fractures that involve the 
lesser trochanter. The criteria outlines by Mirel et al. [16] 
should help the surgeon for the right treatment deci-
sion. Conservative therapy is another treatment pos-
sibility but little is known about treatment outcome. In 
summary, the right therapy depends on the patients’ 
status, the surgical intervention and the postoperative 
complications.
Known case reports describe a large variety of origin of 
malignancies. In our case, the lesser trochanteric fracture 
was the first evidence for metastatic spreading of a high-
grade breast carcinoma. Further cases are needed for a 
detailed analysis of this type of fracture.
Conclusion
Isolated avulsion of the lesser trochanter without ade-
quate trauma is a rare presentation of hip fractures in 
adults. It is closely related to an unknown tumor disease. 
Therefore, we recommend further investigation to detect 
an underlying, usually metastatic tumor disease. Finally, 
treatment of these patients depends on the staging of the 
tumor disease.
Consent
A written, informed consent was obtained from the 
patient for publication of this case report and any accom-
panying images. A copy of the written consent is available 
for review by the Editor-in-Chief of this journal.
Authors’ contributions
CH and CWD carried out the imaging findings and drafted the manuscript. 
TD and PK participated in the preparation of the manuscript. MP participated 
in the design of the study and performed the image processing. HCP and 
FH conceived of the study, and participated in its design and coordination 
and helped to draft the manuscript. All authors read and approved the final 
manuscript.
Acknowledgements
There is no further acknowledgement and no source of funding for all authors.
Compliance with ethical guidelines
Competing interests
The authors declare that they have no competing interests.
Received: 12 May 2015   Accepted: 24 August 2015
References
 1. Phillips CD, Pope TL, Jones JE, Keats TE, MacMillan RH. Nontraumatic 
avulsion of the lesser trochanter: a pathognomonic sign of metastatic 
disease? Skelet Radiol. 1988;17(2):106–10.
 2. Metzmaker JN, Pappas AM. Avulsion fractures of the pelvis. Am J Sports 
Med. 1986;14218–14224.
 3. Rouvillain JL, Jawahdou R, Labrada Blanco O, Benchikh‑ El‑Fegoun 
A, Enkaoua E, Uzel M. Isolated lesser trochanter fracture in adults: 
an early indicator of tumor infiltration. Orthop Traumatol Surg Res. 
2011;97(2):217–20.
 4. Haentjens P, Casteleyn PP, Opdecam P. Evaluation of impending fractures 
and indications for prophylactic fixation of metastases in long bones. 
Review of the literature. Acta Orthop Belg. 1993;59(Suppl 1):6–11.
 5. James SL, Davies AM. Atraumatic avulsion of the lesser trochanter as an 
indicator of tumour infiltration. Eu Radiol. 2006;16(2):514.
 6. Fox TP, Lakkol S, Oliver G. Lesser trochanter fracture: the presenting 
feature of a more sinister pathology. BMJ Case Rep. 2014. doi:10.1136/
bcr‑2013‑202590.
 7. Giannini S, Chiarell E, Tedesco G, Cadossi M, Luciani D, Mazzotti 
A, et al. Atypical femoral fractures. Clin Cases Miner Bone Metab. 
2013;10(1):30–3.
 8. Bertin KC, Horstman J, Coleman SS. Isolated fracture of the lesser tro‑
chanter in adults: an initial manifestation of metastatic malignant disease. 
JBJS (Am). 1984;66(5):770–3.
 9. Khoury JG, Brandser EA, Found EM Jr, Buckwalter JA. Non‑traumatic lesser 
trochanter avulsion: a report of three cases. Iowa Orthop J. 1998;18:150–4.
 10. Heiney JP, Leeson MC. Isolated lesser trochanter fracture associated with 
leukemia. Am J Orthop. 2009;38(3):56–8.
Page 5 of 5Herren et al. Eur J Med Res  (2015) 20:72 
 11. Afra R, Boardman DL, Kabo JM, Eckardt JJ. Avulsion fracture of the lesser 
trochanter as a result of a preliminary malignant tumor of bone. A report 
of four cases. JBJS (Am). 1999;81(9):1299–304.
 12. Vandecandelaere M, Flipo RM, Cortet B, Catanzariti L, Duquesnoy B, 
Delcambre B. Bone metastases revealing primary tumors. Comparison 
of two series separated by 30 years. Jt Bone Spine. 2004;71(3):224–9. 
doi:10.1016/s1297‑319x(03)00123‑4.
 13. Piccioli A. Breast cancer bone metastases: an orthopedic emergency. J 
Orthop Traumatol. 2014;15(2):143–4. doi:10.1007/s10195‑013‑0283‑6.
 14. Ratasvuori M, Wedin R, Keller J, Nottrott M, Zaikova O, Bergh P, et al. 
Insight opinion to surgically treated metastatic bone disease: Scan‑
dinavian Sarcoma Group Skeletal Metastasis Registry report of 1195 
operated skeletal metastasis. Surg Oncol. 2013;22(2):132–8. doi:10.1016/j.
suronc.2013.02.008.
 15. Ward WG, Holsenbeck S, Dorey FJ, Spang J, Howe D. Metastatic disease 
of the femur: surgical treatment. Clin Orthop Relat Res. 2003; (415 Suppl): 
S230–44. doi:10.1097/01.blo.0000093849.72468.82.
 16. Mirels H. Metastatic disease in long bones. A proposed scoring system 
for diagnosing impending pathologic fractures. Clin Orthop Relat Res. 
1989;249:256–64.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
